Normal development involves the interplay of genetic and epigenetic regulatory mechanisms. Pax6 is an eyeselector factor responsible for initiating the regulatory cascade for the development of the eyes. For the olive ridley sea turtle (Lepidochelys olivacea), a threatened species, eye malformations have been reported. In order to study the DNA methylation status of the putative promoter of the Pax6 gene in embryos with ocular malformations, an exploratory study was carried out in which DNA was isolated from embryos with anophthalmia, microphthalmia, and cyclopia, as well as from their normal counterparts. The 5′-flanking region from the Pax6 gene was isolated, showing two CpG islands (CGIs). The methylation status of CGIs in malformed embryos was compared with that of normal embryos by bisulfite sequencing. Putative transcription factor binding sites and regulatory features were identified. Methylation patterns were observed in both CpG and non-CpG contexts, and were unique for each malformed embryo; in the CpG context, an embryo with cyclopia showed a methylated cytosine upstream the CGI-1 not present in other embryos, an embryo with left anophthalmia presented two methylated cytosines in the CGI-1, whereas an embryo with left anophthalmia and right microphthalmia showed two methylated cytosines in the CGI-2. Normal embryos did not show methylated cytosines in the CGI-1, but one of them showed one methylcytosine in the CGI-2. Methylated transcription factor-binding sites may affect Pax6 expression associated to the cellular response to environmental compounds and hypoxia, signal transduction, cell cycle, lens physiology and development, as well as the transcription rate. Although preliminary, these results suggest that embryos with ocular malformations present unique DNA methylation patterns in the putative promoter of the Pax6 gene in L. olivacea, and probably those subtle, random changes in the methylation status can cause (at least in part) the aberrant phenotypes observed in these embryos.
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Introduction
In reptiles, as in other vertebrates, both eyes emerge from a single ocular field that divides into bilateral hemispheres, and form as an extension of the forebrain (Li et al., 1997; Moore et al., 2004; Wyneken, 2012) . The genes that coordinate the development of the eye are highly conserved between species (Heavner and Pevny, 2012); for instance, sonic hedgehog (Shh) plays a primordial role, it is expressed in the anterior ventral brain and in the prechordal mesoderm, and a loss-offunction results in failure of the ocular field to divide, causing cyclopia and a single optical vesicle (Echelard et al., 1993; Chiang et al., 1996) . On the other hand, Pax6 (together with Rax, Six3 and Lhx2) is part of a set of eye field transcription factor-encoding genes highly conserved among vertebrates (Zuber et al., 2003; Zaghloul et al., 2005) ; it is considered an eye-selector gene (Kozmik, 2005) since it is sufficient to initiate the regulatory cascade for the development of lenses and eyes (Chow et al., 1999; Ashery-Padan et al., 2000; Kozmik, 2005) . Pax6 also acts as an essential intermediate in the gradual signaling of Shh in the caudal neural tube, controlling the identity of ventral progenitor cells and the fate of motor neurons and ventral interneurons (Ericson et al., 1997) . It is thought that suppression of Pax6 by Shh from the prechordal plate causes the eye field to divide into two, and mutations in Shh would result in the cyclopia phenotype (Roessler and Muenke, 2010) . In addition, the homozygous loss of Pax6 function in humans https://doi.org/10.1016/j.mod.2018.08.005
